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composed of a polypropylene produced by using a 
catalyst containing a metallocene compound. The 
polypropylene preferably contains 0-10mol% of ethylene 
unit and has an MFR of 15-100g/10min and a molecular 
weight distribution (Mw/Mn) of 1.3-2.5. The nonwoven 
fabric preferably has an MIU (surface friction al 
resistance) of ^0.3 and a heat-sealing strength 
of Es0.5kg/5cm. 



(54) NONWOVEN FABRIC MADE OF 
POLYPROPYLENE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonwoven 
polypropylene fabric composed of a polypropylene having 
excellent stability in spinning, free from surface 
tackiness and having excellent heat-sealability. 



SOLUTION: This nonwoven polypropylene fabric is COPYRIGHT: (C)1 997,, 
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(54) mwozm tfur/ntfi/;/**** 



(57) [Sft] 

^0-10^/V%<OiT^U MFR^15-10 
0 g/10#-C£>!9, #^*5Mfcr (Mw/Mn) 1 . 3 

M I U (*ffiJ»^g^ifit) a* 0. 3 Mx.^: £ 



(2) 

1 

■? n t° v- h ft -5 * y 7" n f v- vl«t t 

*v5¥4fcSr 0 ~ 1 0 ^^/oOt^f U ^^h7P- 

h- (MF R : A S TM D 1 2 3 8. 2 3 0"C, 
2. 1 6kgffifST) ^15—10 0 g/105)-efct), # 
(Mw/Mn) *il.3~2.5Tfe5rtSr# 
iit5ll*Sl l-IB«cD^y 7*0 tru>9FFm(B. 
[flt&9 3 ] M I U (*tS*^ffifeiffi) tf* o . 3 &>e>t 10 
SltiiUlt-h /W§ftK/!>s 0 . 5 kg/ 5 cm^Uh"? 

[»9§©#*a*iftw] 

[0 0 0 1 J 

{-Bib. &b\z.U\s<\ltfe&<D7$))yrv¥u^WFmo 
[0 0 0 21 20 

■So 

[0 0 0 33 ^<OXo^V^r2^^^WfUM\±, m 
-«Wfctt»ifc»*«fefcJ:0, tfyr/ofcTi^fri* 

[0004] £r^-er<£>J; 5ft^y ^ntfi^JR^Jfc 
/nt'l/y^i^* (Mw/Mn) H:I*2.6H 

[00053 rco^y ^ptvy^i^t - hv- 

1/ Sr*tAP S iirtt tf <fc t 6> *vC v ^ 

[0 0 0 63 50 
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2 

[0 0 0 73 

[0 0 0 8J r^y/ntvyil ^v^j^fc^fl* 

b (MF R : A S TM D1 2 3 8, 2 3 0t, 
2.16 kg^ffiT) #15-100g /10#T*& 9 . # 
^ftSWfr (Mw/Mn) /5iL3-2.5tfe^^tW 
* LV\> 

[00093 rosKy^otrw^tt. m&f&ftmo&fe 

tLTV^SdS, MIU (^®#^Sfeiffl) *S0.3S:jB*. 
5 r i ft UK: fc — h v^— /W3**tt 0 . 5 kg/ 5 cmK±"C 

[0 0 103 

[»Wtf>JMtt&RH] £lT*»MK«**y^ntru^ 

^Ptri^^SS^MWrtt. «3*i-5<t 5 ft* ^ 
MESrfflv^TKJfiStufc^y e°i/^£/>ft< i fc-£A/ 

[00113 ^f^o^y /ntvyico^TMt 

[00123 ^t2\fu^t^M^^ivx^^xhX^^<o 

^ x 1 ^ir l-K^ir^, 1 Yy"f^^, 

xirv. l-^-^^y^irV, l-x^faty, j^**5 — 2 

^ h^v-^ p Ky^ir > N 2-^ 4, 5, ^ y -1, 

2, 3, 4, 4a, 5, 8, 8a-^ ^ t KPt7?l/y, Sfe^-X^ 1 

[o o i 33 >&&wx*m^t>tiz>#y ^ofu^it r 

cOJ;5ftftfe^V'^^>^'b2S^5W^s 0-10 



(3) 
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-f^u^jfofr) £0 — 1 0^/W%<Dfi-?^fTL.T^T 

[0 0 14] *»WCfflv^5>tt-5*y 7u\+uis<o*;u 
h7P' — — b (MFR : AS TMD 1 2 3 8. 2 3 0 
2. 1 6kg#fiT) ttl 5-1 0 0 g/10;9\ »* 
L<«15-80 g/10^T?*>Sr 4:*sa*UV\ 

[0 0 15] t/c^^y^ntvy^fi^ (M 
w/Mn) tti. 3-^2. 4:dsa*bv\ 

[0 0 16] ±M<D£?t£^W^m^bfhZ>tfV7u 



[A] JSfflfl**fBlV—VI B gaB^JHrt^tt £ , 

[B] rcoS^Jl^^ [A] SrJSttffcS*5 5ft^ 

-2) tir;^^!)At^^ft^, *5J:tf (B-3) M 

&&mfc&m [a] fcs^sb-c-f^-^wsr^-t-*^ 

[0017] *%^-CfflVNibtt^31^Jl^^ 
10 PtVft^*) [A] TIBA-C^S^So 
[0 0 18] 




[0 0 19] 5£*. MM*. ja»#*SfIV~VIBai(Da 

pa. ^y/f^my^rytfc!), #*b< 

[0 0 2 0] R\ R 2 , R 3 *5<t^R 4 ^ SV^ia 
-T*fcJ|/j:oTl^-C Kiil-2 0©»i 

mm. mm^mm, ^c^v^rnm, mm^mm, v>~$ 

R 2 , R 3 *5J:t^R 4 t?^$i^5Sco5^>^ Sv^KBffi 30 
i- 3 S*>— aws*g-& b r * ti & os^^t ^ axis 
i 4: fcfcR&^SbTVvrfeJ^o R\ R 2 . 

^tim^R 1 t R 1 fciftt, H8— 0>*"C*> «fc < 

^^^<ofc<ott. **be>sr«v^ m&mf$~rz>^<D 

[0 0 2 1] «*J§mfc 1-20 b"C tt 

/K y~/K K^vvK T^p^i^rM/H; 40 
V^p^^/K ^p^V/K //l^/l^/K 

*r/ism ; y * b y >>y ^ — /k b y y 

^vw;7^~/K m^/w^^^i/v, 7 p nt 0 ;l/7xn;K tf 
;7n^/K y^vW^^vK 7Vh7^ 

7xfyfy/v^^7 y-zvg&if^tf fctu 

5 0 

[0 0 2 2] rtlt^ttiS^^ttMt^f 50 



- ( I ) 

R 4 

[0 0 2 3] bTtt, IMBfiWfc 

**s^^n n^y« i^AP^y«*»^ 

y /w^ if <D*r y y ^ ; V 

/K ^r7*ri/wi/y/wftiro^^b**«*vy/w ; b 
y^f;^!l;K byxf/^yy/K by^ntWixy 
/K h3^p^^;wv»;w, h5 7x=;i/-i/y;K 
y ^vw ^ ^ v- y /v, y f/v^ 7 ^ y /k b 
y b y ;v*s y /k by t7f;v^ y if <£> b y 

y /i- ; b y y f;^ y n<om4kfr 
*B^>y/^v-y/^— tvi' ; n/^f/wy/Mf 
/^ft t^-y^ ^m^T/i-^/^a ; b y y ^7x^4 

[0 0 2 4] *6>fc>5r>f*'&**ibTW:lttflBK^«>- 
S i R 3 [fc«U Rtt. ^n^>]R^ — 1 

0 07;V^/H, 4 fcttjgi*Sfc 6 ~ 1 0 <DT y -/i^S] 

[0 0 2 5] iittS^ Ltlit Ko*^S ; y b=¥ 

Sj^^y^rv^, ^f;l/7x/^ i^y^^^y^r 
V, t7h=3r;// £ f:^7y-n^^S; 7x^;M h^r 
7x^x b^rVftif^r y — /VT^3=¥VS*if 

[0 0 2 6] ^fefcBW^afc trii-os i R 

3 [fc«U Rli> ^n^^JS-?-. «J»l-10O7 



5 

[oo2 7] 4*v^mk vx&mm^mmfc&yo<D 

M^-?tfSi LT^SfJlBW^CD-SR [fc*:U R 

[0 0 2 8] l^tStLtttT^S; 

^f/U7^y, i?xf;i/75y, i^ntVKT^ 

/w^/vt^ ;S ; :7^~ ;V7 5 y , ^7x^1/7 5/ , 
^MJ;v7^y, ^t7f/v7^y, ^f^7x^/i/7 

5 ;?£}£(DT y — ;V7 5 /S*fcttT/^/^T y — ;V7 
[0 0 2 9] SbKLftHJ^atLrttlWIBK^O-N 

7;v^/n, * ft\*mm$k 6 - 1 o <ot y — ^S) t?* 
[0 0 3 0] y y^tst Lrfii^^^/v^^^^^ 

y\ v ? 7x^;l/7^-^7^y*^7t^7^yS*^ 20 

PR 2 (fcKL, Rtt, ^n^^iR^ ftJMtl-10 
(DT/^/V^ *fcfiK»»6-10©7y-/uS) "C 

[0 0 3 1]^o^tUtt7^ *K*. A*. 3 

/wmmWt i~4 ©flHfc;**^ jKfls****^ tt 

iso-^o t:VK n-^^VK iso~:X^vK tert-:/^ 
^^7;v=¥;HTlft^WcS^fo§ n t b 

[0 0 3 2] x^AWtt, siv^ia— -efcftfto 

m^mm, tr^m^m, 7k#m**it 

[00 3 3] i»Mfc;**Si: Lts, «*lsmR 1-20 
o«fb*c*S##*L<* R\ R 2 . R 

3 *5<fcU^R 4 4:ISI«©SSr*Jf*r.i:dS-C#So 40 

:xfb#flrfc**##* b< , AftttfcW:, R\ K\ 

r 3 *± w r 4 £ ra«<DS«r*fcfa - £ ^-ct £<> 
[oo3 4] mm^m&xzjt^KZ'i/^k lt^ 

R\ R\ R 3 ioJ;t^R 4 kn^aTtfcttJR^-^W 
«T»**. ^^^*S^tTfl R\ R\ R 3 *5 

K h y ^f;^yfy^/V7t*- K hV^fy 50 
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6 

r/^vw^-tf y^;W7 K p-^ n/w<;xif ^'^A' 
ifo;*/]^^— ; ^ ^;v?s/v7 4*~ K 
^^/i-^^^— K by jt^/u^is-tfi/x/u? ^ 

[0 0 3 5] ^*-&^TSt bTtt. MIEi:ra«<0^r-f 

[00363 ym^ mty^mm. 2m<r>^v / f>-iki% 
-ft***. 2flB<D^r-<*$*a, 2^0^/^^^^ 

2»^XMS, -o-, -co-, -s-. 

-SO-, -SO2-. -G e -Sn-, — NR 5 
-P (R 5 ) -P (O) (R 5 ) —BR 5 
-Jfcli-AIR 5 - (fcfcU R 5 J*. SLWClII— "C 

[0 0 3 7] #Mb*c*Si: LtB, »l-20O2 

^^VVt^W^ i?^f;Wl,2- rc^U- 

^ 1,2-i^ 
n^^rv^WV, 1, 4—>^ P^^^l^JfeifOTVMf V"^ 

if (DT y — }\>T?V* \slsW£ £&mf bth& 0 

[0038] ^vtf^itmtfcmmk lth mm&i 

MfclBU ^op^^W>'/j:if(0_hlBjK3li»l'-2 0<O2 

[0 0 3 9] 2i©^*t*iSil,tft, ^yvy, 
^^/i-^y i/y, -i/^^^v-y v/^. >?xf;i,i/y w 

(n-7 P P tVW) i/yw>\ v> (i-^ntT/V) 

zsyuzs^ v ? 7xx;^>y wy, (p-by/v) vyv 

y i/^s ; 7;v^;v7 y y wvi ; r y — y 

; ^ h 7 * ^/v-i, 2-v^v y /k h 9 ^ ^ 
1,2- ^y/wftif^T/^/^v^y/K r/w^r/vry 
-/i^v- y /^s ; r y — y ^ &mf bi% 

[0 0 4 0] 2»y;wnj>^tS^tt(l JbiE 

2 #so^-r ***a<o^>f - 9 ^ f-e^ bfc 

*ft^*rffe*b6 0 3fcfc2ffi<04r>f*£*«, 2ffi 
IE Hfci 6] r**H5S©5*>, y/u^^t^ 
[0 0 4 1] r*t6><Oit>-e^ ^f/i^i/y wys, i? 



(5) 
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8 



i^yi/ySWcffttv^ KTC, (I) 

[0 04 2] rac-v^ y W-^-lf^ (2, 3,5-MJ 

h\ rac-i>^ ^vVv- y l/^-tf ^ (2, 4- h V * f;Vv'^ 
n^V^ vol^/u) v 5 ;^ ^ &J*i?jr n y f\ rac-v^^ 

(4-y ^jv-y? v^ai-zv) (3-^ ^vu>f 

- (4-tert-^/W->^ w<ls )V) 

- v<Z/#-J^^/U) (3-tert-^ 
^/V^^^/V) vVVn- ci y b\ v^^vW 

(4~-^^/Wi/^n^0^v ? ai^/V) (3-^fvW 




(4-tert-^^/WV^ v<^p-J^^;V) (3-tert- 

/u^-v^/w) z?/v^^$M>i?? v y h\ ^fy/nt'yf 
^-/w) ^nx^i;^ n y Kfcifo 

[0 0 4 4] *^?g-C^. WfE5£ (I) T^$tb5^IV 

B^^M<[:^o5?>, tbb— «a; (n) , (II 

i) &tcte (iv) ^m£frzmiv&ms&&mfc'&m* 

[0 0 4 5] 
lit 2} 



, 14 



, 15 



(II) 



R Y' 

[0 0 4 63 m 2 temm&mmivBM<Dm&&m 

I^Sr^U ?-9~?J*. vVl^~^A£ 

3 0 R u tt> SVMcfH— T^I^otV^t 

A\ sec-^^/K tert-y^/K n-^V^vK 

[0 0 4 7J ^%hh(D?-h^ lsy*^jvm^<£ Lfc^Sf 
^l^(DT/i^/^^0£L< , £ <b (^^1—4 (D 
T/U* summit b < . ^/l»m$> XXf^/uMtf 

[0 0 4 83 R'\ R*\ R 15 *5<fct^R 16 ^, SV^cpif] 

^^R 11 ^ ^(0^*^:1- 6 (D^bTkmS^-To R 

fcttjK**6 — l 6 0/y^M/TU A^ftttcte. 
:7^^/u x a-^-^^/K 0-^:7^vK T^h^ir — 
/K 7xty hy/K tfW=vK Zir^^/K 

tr^^^y/^i^fc^ 0 rjxe>^5t>7 



30 



[00493 me>cory-/ws^ ^ty*, £»L * 
St, a^li^ayySf ; t«^/K ^^/K 
bVK t/^VK ^^^^ V^d^^riz/K 

m^/W b y /K f;l/7x^/K hy^f/^7x^ 

Tir^-^^/K ^^^W— /v. 7t7yhy^/K ^ 
h?t KPt7f;K ^v^^/K t^^^y/i^^ifco 

r y if i-2o (D^b7K*s ; h y ^ 
y /k h y ^ f^v y /k h y ^ ^ y /u* 

if <o*» v y S tbT V ± V \ 

[00503 x 3 iojzr^x 4 ft, -ctifto 

o<o«fb**a, ft**i-2o©/Mi^tKft** 
tttirffi t raaioiiR^as ±^sr«*-r 5 r i: a Q 

50 Ittft LfcSt«*t5 - i: &o 



40 



9 

[0 0 5 1] mm^mtVX^ t Kat^rVl, * 
h^ri/, ^b^rv^ ^P,-K^r->, ^ b 3r l/ft if (D7/^ 

[0 0 5 2] 4*?^mh LTiS, SfrlB^mik^ 

b> h y 7;wt p ^ ^ >^/W7 1*- b , -7 
7,;V7*^~ b. ^^v^/w^/v^^-^— K p-b;^y 
^/v^^-^— K b y y^/w^^-tfv^/u^d-^— K 
h y >f 77'f^yf y^;i/7t^- b, p-^n/i^y 

^-b*t^^7^^-bl, ^^/V^/W^-f^— 

b, p- b/v^^^/w^^^— h % b y .*5vw<y-t?;/;* 
[0053] rtif>^5^ ^pyye, 

*l-2 0©2f<Oftft**S, «**1--2 0<D2« 

a-^ts, -o-, -co-, -s-, -s 

O-, - S0 2 -NR 17 -. -P (R 17 ) -P 
(O) (R 17 ) -BR"-*fcH-AlR 17 - itc 
«U R 17 ffckiffJj§C^> ^n^^JR^ 

©«Yt**a, ^**sc 1-20 ©^pyy««i 

V, ^f;W,2- i/y, 1, 3-by 

^fl/X U-7b7^fwy, l f 2-^n^>V 

/WT/V3r W i^Sft if <0^3R* 1 - 2 0 CO 2 fiB^fb** 

(n-^utvi^) yy i/y, (i-^ahvv) ->yw 

yvy, ^x^/vyyi/y, (p-by^) vyw 
(p-^^p^^^/w) i/^^^fcoryw^r/i-v 
r/i/^r/vry — /wy i/y, ry^ywy 

7" b 7 y 2-s? y /K *T Y77 ^ 2- 

v^v- y if y /k r^^r^r y — /i^ 
^>y/K t y-^vy /^s* if <o 2 ffi^-r 

[0 0 5 4] R 17 !*, ttf!Bi:ra«<Z>/Ma^^lB 

^\ K**l-2 0©»fc*»a, ««tl-2 0^ 
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b<. 7;^>y wy, 7;v^r/v7y^>yi/yf 
[0 0 5 5] eiTfc±E— (id 

tf^ {1- Q-^^/V-j >y*~/V) } i^/V^^Av^ u 

y h\ rac-^^^/^>y wy-t^ {1- (2-^^-4-7 

n,^/Wf ^-T^^yU) } ^ 3 ^r>A^ny b\ rac-v^ 

^f;^>y i/y-t^ {1- (2-y (a--ryf- 

10 /V) >f>-7*c=./v) } ^x^^d!) b\ rac-v^ 
^/i/i/y l/^-tf^ {1- (2-^^/^-4-(l-T> b^ir — 
/W) ^f^) } ^l/^-^^ny H\ rac-v 5 ^ 
^/t/i/y vy-tfT, {1- (2-^f;M-(9-7xt>'b5 
/V) ><yf^) } ^3 = ^^nJ b\ rac-S?J* 

f;^yyi/y-t^ {1- (2-y ^/w-4-(p-^/w^p 

^fyf-;V) } ^a^^^Pj b\ rac-v> 

yf/vv-y i/y-ifT, {1- (2-^^/w-4-(^<>'^7/u* 
a^^^/v) ^^-/v) } ^^^i^^ny b\ 
rac-^;* "J-fls*/ y l/y-t^ {1- (2-^ f;M- (p- ^ ^ 
20 n^m^/W) >rv^nyu) } y;i/3^^^ a y b\ 
rac-^f/^y l/y-lfT, {1- (2-^f;M-(o,p-v ? 

A^py b\ rac-v^y ^Vl^y l^-lf;* {1- (2-^ 

^/w4-(p-^tz^e^cnc=./p) ^v-^-zv) } v?/v=2^i> 
A^ny b\ rac-^^f/^y yy-ifT; {i- (2-^ 

^VW-4-(p- b y >f y-T^/V) } v^/W^ ^^A^n 
y b\ rac-^y ^/V-> y W^-tf^ {1- (2-^ f/W4- 
(o, o' -v^y ^/V^ m c=./W) ^y^^/U) -J;V n ^ 9 ^ 

^py b% rac-^f;^yyi/y-t^ {1- (2->^ 

30 /v-4-(p-^^/V^^^yw) ^fyr^) } i/yl/^^rjrA 
^pP b\ rac-^^-yVv-y WV-lf-X {1- (2-j?«^ 
/W4-(p-^yi?/l'7i^;v) ^fyf^) } v^/P^^^ 
A^py b\ rac-^^^/Vi/y W>--tf^ {1- (2-^ 

^■/w-4-(p-tr^cc^/^) } ^n-^i; 

^py b\ rac-^^f/Wi/ywy-t^ {l- (2-p^^/W 
4-(p- b y ^ f;wvy yf^/i^) } 

zi/p^^A^py b\ rac-^^^vy v-^-tf^ {i 

- (2-7x^./W4-7x^;W i/^f-jv) } ^/U^^^M 
^py b\ Tac-is^/Ulsy {1- (2-^5^ 

40 7x^;Kyr^) } ^3^{7Ai?^py 

b\ rac-v^^ n^^i/yviyy l/>--t^ {1- (2-^^ 

h\ rac-^ f;l^7 x=;l/-y y l/y-tr^ {1- (2-j*^vW- 
4- 7x^;Kyr- /W) } ^a^JrA^oy b\ r 

ac-v^^^— /w->y v-^-tr^, {l- (2-y 

7l^--r l/f^/V) } ^;i/3^9A^py Ks rac-v? (p- 
vy/v) {l- (2-^^/w-4- r7^^/wf 

V-^^/V) } i;;i/3-i)A^py b\ rac-v* (p-^n 

n^^^/i^) yyvy-if7 {i- (2-^ ^/w-4- 

50 } ^/l/^^^A^ny b\ rac-p<^W 
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Z/-\f* {1- (2-* f;W4- 7x^;Wyf^) } *J 
/\s^^yM>i??vD h\ rac-^U>-\?X {1- (2-^ 
f/M- 7 ^.—/X'^l/f—M } v^/l/^^^i^^^py 
h\ rac-v^^^/^y/W^ Uls-lfA [1- 
7xx;W Vt^) } ^n^^ixv^^py h\ rac- 
^yVl^^~l/>-fc:^ {1- (2-t« ^^^/V- 

Vy^/W) } ^3^^^d|) h\ rac-v^yW 
vyi/>-tr^ {1- (2-^^/V-4- 7x^yf^ 
/V) } ^yWn - t^iN^^ yVK rac-^^Wv'ywy- 
tf^ {1- (2-^^/V-4- Vx— A) } vVl^ 10 

^^^Wny K x rac-v^^^/Wv-y w^-tr^ {1 
- (2-^^/W-4- 7xx;Wyr^) } v^/Vn^^A 
^pyFS0 2 Me, rac-vM ^/Wv- y l^-t^x {1- 

(2-^^/w4-^cn^/w>r ^t*— a-) } ^3^^^; 

^□y h\ rac-v^ yvW-> y V-V-t^ {1- (2-^yVl-- 
4- (2-^yvw-i--?-:7yvv) ^yf^) } vv^^ 
A^py K\ rac-^f;^>y vy-tfX {1- (2-^n 
yVW4- (o-^^A^^i— A) ^^y^^/V) } v^/Vn- 
?Av?^py h\ rac-v^yVV^y V^-fcT;* {1- (2- 

(2, 3-v^yVW;7^c=vV) ly"f^)V) } -J 20 
;^^<)A^py Kx rac-v^^^Aixy W^-tf^ {1 
-(2-:tyVW4- (o-^ v /fyf^i/) } 

;l,n^i)^n!j K, rac-^^f/^>y {1 
-(2-^^-4- (2,3-v ? ^PP7x^) ^7*— 
A) } ^/l^~?Av^ny h\ rac-i^yvl^y \s> 

-tr* {i-(2-^^*a-4- (4-e^^^.y/v) >r>-r^ 

/W) } ^/V^^Av^n y K N rac-^j^^Ai/y l--^ 

-tr* {i-(2-^^a-4- (^by^f^y/^x^ 

/V) ^i^f^;V) } i^=i-#Av^ny b\ rac-i^^ 
yvWi/y l^-fc^ (l-(2-n-7 P ntVM-7x^;Wy 30 
y^/V) } i/;l/3^F7A^^ny h\ rac-^^f/^>y 
l/V-tT^ (l-(2-n-/aeVM- (2-^f;Wl-t7f 
/V) ^y^/V) } ^Av^n y h\ rac-v^ 

^;i/i/y l/>-t^ {l-(2-n-^n tf/V-4- 
yV^) -fi/y^A') } ^^^^^ U y K, rac-^ 

^ yVU'Vy Ix^-lf J* {l-(2-i-^n b°A-4-r7^n/W 
>-y*~/w) } ^n^^^ny Kn rac-vM tVI/v- 
y V^-tr* (l-(2-i-7 P ntVM- (a-^*^^A) 
y^A) } ^n-i>A^py rac-v^^-Av-y 
l/V-tf^ {1- (2-1-^^^-4- (8-^^*/W-9-7-^^ 40 
/V) >fyr^) } rac-v^ 
f/^y w-v-tr^ |l-(2-s-^f;H-7x^;W^r 
} ^/l/n^^A^ny h\ rac-^f/^yi/ 

v-tr* (i-(2-s-^f;M- (a-t7f;u) >fy7- 

A) } ^^i)^ny K, rac-v^^f^yi/y 
-if* {l-(2-s-^^A-4- (2-^f;H-t7f;P) -f > 
y^^/W) } ^^^^n!) F\ rac-i^yVVVy 

/V) } ^Va^^^Pj Kx rac-v^yVi'V'y l^>* 
-tf* {1- (2-n^yf;M- (a-^vVW) ^y^ 50 
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A) } i/z^^^^ny Kv rac-^^Wyi/y 
-tr* {l-(2-n-^y^A-4-^^^/P^ ^y*-/>) } -J>}V 
=2^$J*i??v}) H\ rac-v^y yvV->y l^-lf;* {1- 
(2-n-^y^A-4- (a-^:7yVW) >f ^-y^/V) } i?;Va 

^?A^py h\ rac-^^f/vi/ywy-t^ U-(2- 

n-^y^A-4- (2^f/V-l-t7f/V) 4 >"^~ A) } i? 
;l,3-^i;^py K. rac-^^VJ vy-lf^ {1 

- (2-i-y^/M-7 ^/Wf >y^ - /V) } i^A n - i> A 
^ny K. rac-^^f^yi/y-t^ {l-(2-i-^y^ 
;M- (a-t7f/l/) ^yf^^) } ^/Va^r^A^^ 
py H\ rac-S^yM'v'y [l-(2-i-:/yVW4 

- (2-^^A-l-y-^y^/W ^Vy^—A) } ^3^9A 
vJ^py K\ rac-^f^>y U^-lf^ {l-(2--*^*'< 
yf/M^x^Kyr-^) } ^ax^A^P 
y Ks rac-^^f-^y^y-t^ {l-^-^-^yVW 
-4- (a-t7f;V) ^yf^/V) } ^/V^-^iN^^n 
y K> rac-i?p<yVl'v'!J l^-tf;* {l-(2-n-^^ri//W4 
-^^—/W lsy*=./V) } ^a^^A^py K, rac 
-^f/^yyy-t^ {l-(2-n-^^v-vW4- (a-7~ 
^yVl/) -f yy^^/U) } v?;Va^r)A^^ 13 y b\ rac- 
^^/uy^^/wyv uz/-\fys {l-(2-^y^A-4-^^^ 
;W^7^ A) } ^^^^p]j K s rac-^yvl' 
7x^>!J {l-(2-^y^A-4- (a-^-^y^ 
/V) s(zs*?^fl,) } ^3^9A^p!I K, rac-v^^ 
^^/Wy V^-tf^. {l-(2-^y^A-4-r7^i^yW>r 
^A) } ^yn-^^^py H\ rac-i?7x^/UVy 
V/^-tr^ {l-(2-xf;y-4- (a-v-^^A) 

/W) } ^^^^pij H\ rac-^7x^>yi/ 
>-t^ {l-(2-^iy^A-4" (4-t^zny^/lx) ^r^y^^- 
7V) } ^3 = ^^ u y rac-^y^l^V-h^ {1 
_(2-^yvV-4-^^^A'-< Vy^^/V) } v^/V^^r^Av? 
^py F\ rac-^y^W^-tr^ (l-(2-xf;M- (a-^ 
^^A) ^fyf^) } ^a^JA^ny K, rac- 

l/y-tf^ {l-(2-^y^A-4-^^^/W ^y^^ 
A) } ^nxj/A^PD b\ rac-^y^V/>--t^ {1 
-(2-^y^/V-4- (a-T^^M ^y7^) } i^/Vn- 
^Ai^^ay K\ rac-^^W^-tfX {l-(2-n-y P n tVV 
-4- (a-^^^/V) ^yf^/W } ^a^^A^u 
y F\ rac-v^ tVV^/V^ yu-tf^ {l-(2-^y^/W-4-^ 
yy-^) } ^^^^Ay^ n y H\ rac-v^ 

^f;y^;y^wt^ [l- (2-^.^-/^-4- (a-ry^/u) 

y/V^y-t^ {l-(2-n-^a trVW-4-^ oi^/W 

/u) } ^x^A^py K/cC^o 
[0 0 5 6] ^fcJiiacoi: 5 Wlfo^/^^n 

^tfc-Ct^o #58W-Ctt. 5i««flB— (II) 

$ ^ ^ « i v b wss»&mk&to (d?±* mmmf&ft t 



(8) 
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[0057] ^(dx s> temvBmm&&mit&m^ jo 

urnal of Organometallic Chem. 288(1985) , ^63—67 
H, 3 — o^^WfFWK^il»0 f 320,762 
tf*JSW;i» DT«Sgrt-S ^^m^c * 

X 4 

\ / 

R 23 R 
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* [0 0 5 8] ifefC. —IftsS; (III) -C*Sjh,5SSIVB«e 
[0 0 5 9] 

M2 3] 




[0 0 6 0] M 2 M:flfflff«lBlVB0g(OS^JIK 

«y U AfftWfctt* ^p^JR^ ^ 

-ft^WJiiLttt, fWB- 20 
(II) K«*Lfct>©4:ra«-e*)*o 

[oo6ij iftfSiim ^f/wr 

7;^;V7^yg, ^^^/wr^y, ^7x^;V7^ 
;VT % J ft ¥<DT V —;\<T % / m^tzJiZT >V*;VT y - 

/wr^yS&^^tf e>*u !)ytt£tLtit 

e>tts 0 30 

[0 0 6 2] ^ttbOp^R 21 !^ «flS**S"C*>&£ 
[0 0 6 3] R a *5<tU5R ,4 tt, SV>|CR|-^tftfto 

«:«»cttmia— jrsc (id ^^l^^co^^t^ 

£ 0 r^e>C0 5^>R 23 ^, 2^* fete 3^/^/^^ 40 

[0 0 6 4] R M Hu 2lfe^ 3fi^Sr-&A/"ev^T 

rt>J:<, (ID <offi«fc *o 

[0 0 6 5] Y'tt, tMB-ttSt (ID ©S«i:lRl«-C 

[0 0 6 6] rac-vM y W V-tf ^ {1- (2, 7~v> 

^ ^vw-4-^ ^/W>T A-) } vVw ^^!>A^ny 

h\ rac-^^f^yi/V-t^ {1- (2, 5vW4- 50 



(in ) 



c-^^f-^y v^-tr* {i- (2, 7-^5vv-4-i-:/p 

tVW ^/^) } ^a-W^Pj K, rac-v^y 
f ;vvy vy-tr^ [1- (U-^^f/H-t^f/Ky 
7*=-A,) } ^^-T^Ai^^ny F\ rac-v?* ^vV-v' y 
wy-t^ {1- (2, 7-vM ^/V-4-v^ n^^rvvWf 
~/V) } y;l/3i^^oy b\ rac-^^>y 1/ 
i^-lf;* {1- (2, n^arV/W 

y i/>-trx {i- (2, 7~i^^^/u-4-y^^/u^/u^f > 

^-/W) } ^3^i>^py h\ rac-v^^^/Vv-y 
W^-tT^ {1- (2, 7-v ? ^^/l/"4-^rc^/Wv ? ^ n/V^^ 
^y^^/U) } i?;^^|)A^Dy h\ rac-^^ ^ 

/Wv' y {1- (2, 7-v^ ^vw-4-^ p n * 

Vt^/V) } ^n-i)^^^ u y rac-S^^VVv' 

y u is- tr* { l- (2, 7- v 5 ;* ^/u-4- b 1 ;^ f/vv y /^ 

^/Wf ^"T^ /W } vVVn ~ £ 13 y K, rac-i^^i 

f;wyy vy-t*^ {1- (2,7-^^f;M-i-yntVW 
Z/y*-;\,) } ^/kan^iNi/^uy H\ rac-v 5 (i-^n 
tVw) vyt/>-W {1- (2, 7-v^^ ^7U-4-i-^ci evi- 
^^^^/l^) } is/V^i — tyMsi/? u y h\ rac-p<^/V^ 
x^>yi/y-t^ {l- (2,7-^^f;W4-i-^pf;v 
>T^— /V) } ^^^^ay K, rac-^^/V^ 
x^vy l^^-lf^ {1- (2,7-i>^^/V-4-t-^/^ 
^■^^/V) } ^3^<>Av?^ay K. rac-v^^^^/V 
ixyi/V-t^ {1- (2, 7-v^^ ^/l--4-t-^7^ ^-T^ 
/V) } i?;Vn-i)A^ny K, rac-v ? 7x^;l/v'y V 
^-tf* {1- (2,7-^^^/^-4-31^/^^^^) } ^ 
;l/3^r>A^ny Kx rac-i^ (p-hy/^) ->y 
tr^, [1- (2, 7-^^ f /P^-i-^n tVi/'f ^;y) } 
v/;l/n-i>^i/^ny K. rac-v^ (p-^nu7x^/V) 
V y U V- tf ^ {1- (2, 7-vM f/M-i-Zo tVw^T 
^/l^) } v^/l/^^^^ny h\ rac-Wf/^y 1/ 
V-tf>^ {1- (2,3 t 7-fy^f/M-xf;My^ 
/w) } ^^{7A^ny F\ rac-^f;^yi/> 
-t^ {1- (2, 3, 7- by y^/M-i-^ntVK Vr^ 
/W) } -J/\s=i~tyJ»i/? a y K. rac-^f/^y 
-tf^ {1- (2, 3, 7- h y ^ f ;w-4-t-y yf^- 
;V) } i?;l/3^^^i?^ny h\ rac-v^y ^/l^vy 

~tf^ {l- (2, 3, 7-hy /f;M-y^p^ ^y;W 
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} ^-^A^ny Kx rac-v^^vWv'y U 
{1- (2, 3, 7- by *^vW-4-MJ *^/V*/]);V* 

f;Vi/yvy-W {1- (2,3,7-by^f;M-Ny^f 
/l^P^r^^/W^T^/l') } ^^^^v'^ny 
b\ rac-v^^f/^y W^-t^ {1- (2,3,7-hy^ 

py h\ rac-^^/vv'y v-^-tr^ {i- (2, 3, 7- by 

^f;W4-7i-;v^ n/i^^vW /^) } ^/^ 
3^>)^py b\ rac-^y ^/v->-y i/^-tf^ {1- 

(2, 3, 7- h y ^ ^/W4-^ n/W^t ^vi~f >*f~!\d } I? 
;^^t)^^ny K, rac-v^^vl'v'y l^V-tr* {1 
- (2, 3, 7-hy y ^-7^-4-1-^ a tVW^^/V) } i^/V 
zz-p&i?? u y rac-i^ (^n^i/^) v-y V- 
>-tf;* {1- (2, 3, 7-hy ^/l^-i-^d evwf >^ 
/W) } X3 y K, rac-^^/^^^/!^ 

y l/^-tf^ {1- (2, 3, 7- h y ^ fc°/u>f V 

7^/W) } ^/P^^^Av^^py p\ rac-v^^^/Wi/ 
y l/^-tf X {1- (2, 3, 7- h y y f;W4-xf/^ 
/U) } ^^9A^py h\ rac-i^ (p-hy/V) 

y u^-tr* {i- (2, 3 t 7- h y ^ ^/w-i-^n tr/w > 

^^/W } ^3 - VK-s? a y h\ rac-^^^/Wv-y 
U^-lf* {1- (2-^^/W4-i- ^atVW-7- ;*9vW 
V^^/W } ^n^^A^f;^ny h\ rac-v^^^ 
/Wixyi/^-tf^ [1- (2-^^/W-4-i- ;* 

-^h) , rac-v^^^Wv-y W>--lf^ {1- (2-^^/W-4- 
i- /ntVH- f^/i^tisy*— M } Z//v=L=-iy J±-}f 
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{1- (2-^^;W3- ^f/M-i- /ntVW-^f 
/l^ yf^/^) } ^^^^nU K, rac-v^^* 
/Vv-y l/V-fcf;* {1- (2-^^/^4,6-^-1-^ tVWf 
l/y*~;V) } ^-^^ny K. rac-i/^^/Wv- 
y i/y-t^ {l- (2-^f;K>f^^) } 
A^py h\ rac-v^^f/^yi/y-t^ {i- (2-^ 

^/W-4-i- T'n ^vV"f ^—/V) } *f-9~y 

AS^py K, rac-^^^/Wi/y W-V-tf^ [1- (2~p< 
^/U-4-i- :/ntf/W7- ^^/W-f>-^/^) } — ^ 
10 A^ny K*if 0 

[0 0 6 7J ^itfe©*"?* 4ffi{Ci-^n tf/V, sec-;/ 

©a*. bv\> 

[0 0 6 83 *aSWCtt, iiWfflTBB— (III) "C* 
[0 0 6 9] _hE©J: 5*— (in) -emztiZftSi 

20 ffifcfc£tf*3f|l¥4-2 6 8 3 0 7 ^a^|B*S ttT 
v^SSrft^J: 9^t5i fc*"C#S 0 
[00 7 0] ftic, (IV) ^*£jh,SfiSlVBjJSX 

»AjRft-&«^ov^TRii-rSo — «=* (iv) -emzti 
&mivBmm&&mfc&yo&, EP-549900 

XT**-)-?- 2 0 8 4 0 1 7#(CfB*SixfcYk^*-Cfc 

[00 7 1] 
Wt4] 




[0 0 7 2J M 2 ttJB«l#*»IVBai(03»^AJR 

JK^-SriSU ^~^ x i^/vr^^A* 

JS^f , 1-10, 0* L < (3 1 - 4 (DT/V^r/l- 

-10, ff*L<M:6-8©75w^ — NR 2 > - 
SR, -OS iR„ -Si R 3 4fc(j:-PR 2 S (fcfc 

1 — 10. »*b<ttl — 3cor/^/vS, *fc«jK* 

[0 0 7 33 R 32 — R 38 ^, SV^fig— T?t>S4oTV^ 

e>C0R 32 -R 38 "r^:$tu5^C0 5' i b»Si"S / >^< ^fc 50 



•» (IV) 

R 38 

[0 0 7 43 X 5 *5J:^X 6 ^, SVNtc|^-7?t^^o 
TV^rtJ:<, **1B^, «*ftl-10, #*b<H: 
1-3 OT/v^r/vS, 1-10, 0* L < 1 — 

3 07/V3^^S, 0*b<tt6 — 8 

(DTV-/^m, Ki»6-10, 0*b<tt6 — 8©T 
y-/l/**^S, «S»2-10, 0*L<r±2 — 4<D 
T/^^/i-S. K*t7-4 0, ^l<|j:7-10O 
ry^7;^;H, Mt7-4 0, »^L<fi7- 
1 2c07>Wy^S, »*b< 
(i8 — 1 2^»7y-;V7;^^i, OHSSfcll/NP 

[0 0 7 5] 
[>fb5 3 



(10) 
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R 

I 



17 

39 



40 



39 



R 
I 

M 

I 



39 



■ 40 



R 

l 

- C - 



39 



40 



39 



-O-M 3 - 



I 



R 

-CO 
S n- 



40 



I 



40 



R 

-s-, -so-. 

— NR 39 — s -P (R 



(R 39 ) -BR 3} -^fdi-A 



[0 0 7 6] -O- 

S0 2 -> -G e - 
39 ) -P (O) 
1 R 39 --Cfc£ 0 

[0 0 7 7] fc^U R"*5«fct5R w H\ swum— -e 
#*L< ttl-4(DT/w3wS, #f-^ 

/l'X, ft**l — 1 OCO^/W^PT/W^r/VS, £?£L< 
fiCF 3 S, «*»6~1<K fftt<B6-8©7J 
-A-S, K**6-iO©7/^o7y-;vS, 0*b 

»2-10, »tl<tt2-4©7;^li, ftiii^: 
7-4 0, ff i L< ii 7 - 1 0 ©7 y -;W7^^S, 
Kif8-4 0, fftl<ft8-12©7y-;V7/^ 
— A-S, ft*$: 7 — 40, 7 — 12 ©7/^^7 y — 

[0 0 7 8] £fcR»fcR*i:tt:, *tt^*Vt*T,6>(D3ie 

[0 0 7 9] ::t% ±^(DT/^^m\^mm^(o^tc 

n^yft) tt^^*JB^ tt*!!^ JI*JK**fcM:3 

[0080] mia— *a (iv) x*m£tiz>fc&m<D?£fr 

R"tt, SV^cM ft*£fcl-4<7>X/V3r/i^ 

**H J ?-*fc^ft^l-4 0T/w^/wS"Cfc 

<fc<. ft*»1^3©T/u*/wS*fcl*^ay^ia^F-T? 

[0 0 8 1] 
Mfc 6] 

39 



R 

I 

■ M 3 - 



R 39 
I 

C - 



I 



40 



I 



40 



R 39 
I 

C - 



39 



40 



18 



39 



40 



39 



R 39 


R 3? 


1 

r* 


1 

•v — r\ \a ^ 

U IV! 


R*° 


R*° 


R 39 




1 

M 3 - 




R 40 





o - 



R 
I 

- C - 
R*° 

**JS^-e*>5, R 33 -R 37 te, Ki»l~407 

[0 0 8 3] se>(-, atria— jks; (iv) -exs^-fb^ 

<fcrj*R w rau ^^og^-cfto. R 33 — R 37 f^, m— ~cfc 
RftoWttJ;<, S*»l-4©7;i/*;vS*fctt 
TK^JS^-cfc^, x 5 3o<J;tfx 6 te, v^jxfcifi*!!^ 

20 [00 8 4] 

Kb 7] 



30 



40 



[0 0 8 2] (5t*. M 3 tt^*T*&i9, R 39 *5<i;t5 
R"MU SW::H— CfclftoTV^fc £< , ft*«l *50 



R 39 
I 

u 40 



39 



40 



39 



40 



[0 0 8 5] M 3 IS, *-?*>*), R 39 £><fc 

l - 4 <D7^^S4fc«:S*S: 6 - 1 OOTy^S 
[0 0 8 6] Wic. stria— «s; (IV) -e*S4x-5fb^« 
^/Pg-Cfc*), R 32 -R 38 f2, TKmM^-Cfct), X 6 *5 
[0 0 8 7] 

Mb 81 

R 39 
R 40 

[0 0 8 8] <5£*. M 3 (*, ^-rmt?fe*9, R 39 *5J; 

SifcB7x^SJ!>5) -C«>6^b-&«3&s»*bV\ 

[0 0 8 9] £JlTt--blB— «a (IV) 
JS-fb^*«> J Br(*:ft?JftWSr^"t*o rac-^f-;^y 
tf* {1- (2-^f/M,5-^>'y>fyr^) } v?/va 
^!>A^^ny b\ rac-^^/l^^^^/Wv-y l^-tr* 

{1- (2-^^/W-4,5^>-^ l/y*~/V) } 

J*i??W K, rac-v ? 7x^;i/i/y wy-tr^ {1- (2- 
y K> rac-^7x^v^y l/>-tf^ {1- 
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-T±~t7 h^Of-M } ^^^^DU b\ r 
ac^f/^x^VUl/y-^ {1- 
tt7b^yr^) } vVv^^^ixv^ a y Kx rac- 
U-x^y^;wt^ {1- (2-^f;M,5^y^y 
} ^x^^nl) b\ rac-v^^^/Uv-y 
WV-tf^ {1- } ^A-n-r^ 

A^oy Fftifo 

[0 0 9 0] £fc±fEtf><fc J^ft^t©^^^?^ 
r^t^^^o #?£WT*i2. ±I5LfcJ; 5ftgnVBS£l 

[0 0 9 1] *»«tf«:. _hfE<£> <fc 5 ftM^JWb-g* 
[A] S:?gttfbS*5»ft^* [B] <«T/*# LB] 

i:t>v^5) tut, (Sri) mrnT/u^^j^it^m. (B 
-2) ^rWTA-^^^A^^fc-a*, *5j:t^(B-3) mm 
m»Amit^m ca] kg^Lr^^t^j^rsfls 

•So 

[0 0 9 2] *»M"CfflV^*b5^f«T/V5^!?Mfe;^ 
4fc(B-i) te\ fcfc&tfTfB—JKa; [iv] -e*£it& 0 

R x n A 1X H — [IV] 

0* [iv] 4\ RMiMf l-i 2cD^te**§a-cfc 

3t^ 0 ) 

_h|H-»S; [IV] fcjSV^T, R 1 (1^^1-1 2CD^ 

n-/atVuS, ^y^ntVH, ^yp^vwK. 

^n^V^S, y^~A-a> b SJ/vSftif-^&So 
[0 0 9 3] ^(Di;5*ti7/V^?^t;^(B-l) 

itm AfrWfctt, hy^w;v^^ by 

xf;^7;V^!)A N b y -f y^a tVWT/^^^^A. 
hy>fy^^7;v5-T?iH, hy^f;i/7/v5^!? 
A. b y2-xf;^^r^7;^^ ^AftifO b V T '/U 

b\ ^xf;V7/U ^j7A^py K, v?>fy^P tW7 

;i/?^!?A^py k, ^y^;v7;v^!?A^Pj 

b\ ^y^/^^^^^A/p^ K^^^7/^/V7 

b\ xf;vr^5 — ^-k-t;*^ d y b\ >r yycrtv^ 

7/K^!>^^p!J b\ ^f^7;^^ ^Ai?;* 
^P!) b\ xf;V7;V^^?^t^^^P^ Kftifco 
7;>*;W7;^5 ^^At^^7-f b\ y ^v^ta^^ 
T^^ny b\ xf;v7;v^>)A^Dy p\ -rv 

/PtVv7;v^!>A^ny K, ^^Wr/i^ A 
v^^n ^ Yt£¥<DT;v*;VT;\'^^yj*-J^7'( b\ 



(11) WBB 5 P9-4 12 5 2 

20 

Kftif*W*-i:as-C#S 0 
[0 0 9 4] Sfe#»7/W5^!>^ft^«(B-l) k b 
T\ tie— «5t [V] "C*S^S^*SrfflV^Sr it 

R 1 n AlY 3 - n [V] 

<* [v] 4\ R'^mtmm-e&v, y^-or 2 

-OSiR 3 3 S. -OAlR 4 2 S, -NR 5 2 S, - 
SiR 6 3 S^/c^-N(R 7 )AlR 8 2 ^t?$>*9, nttl — 
10 2"CS>9, R\ R\ R 4 *5<tT^R 8 fl^^/^ 

a. ^y7 p nt>s, -Yyy^s, v^u-^y/w 
a. ^^/wa, >fy/n^a, y^A-a. byyef- 

/v^y^aft if -T*fctK R 6 *3<fctfR 7 M:y?vi'S, 3i 
f;H4«fc5o ) 

TfEco J; 5 *ft^»3fts*lf 6>ix5 0 ( 1 ) 
R 1 n AKOR 2 ) 3 .tiJWft^ fcirxJivM 
f;W7/U^^Ay b3r-> H\ v^^WTA^ ^y 
b=*->b\ v»>f y^f;V7/V^^^y b^Kftif, 
20 (2) R^AKOSiRy^-e^SttS-fb^*, fct 
ilfEt 2 Al(OSi Me 3 ) , (iso-Bu) 2 Al (Q S iM 
e 3 ) . (iso-Bu) 2 AKOSiEt,) ft if, (3) R J n 
AKOA 1 R 4 a )HT?*Stl5ft^ fc^il Et 
2 A10AlEt 2 . (iso-Bu) 2 A10Al(iso-Bu) 2 ft 

if, (4) RUKNRyH-eusnsft^*, fc 

irxJi, Me 2 AlNEt 2 , EtaAlNHMe , Me 2 AlN 
HEt . Et 2 AlN(SiMe 3 ) 2 x (iso-Bu) 2 AlN (S i 
Me 3 ) 2 ft if. (5) R 1 n Al(SiR 6 3 ) 3 - n -C*S*L£ 
fcirfctf. (iso-Bu) 2 AlSi Me 3 ft if. 
30 (6) R\Al(N(R0AlR\)^T»*S;h,Sffr& 

«K f^ifl E t 2 Al N (Me) AlEt 2 , (iso~Bu) 2 
A 1 N ( E t ) A 1 ( i so- B u) a ft if o 
[0 0 9 5] rti5)^5tm — JRSRSAI. R 1 , 
Al(OR 2 ) 3 ., R 1 n Al(OAlR 4 2 ) 3 - n 5 

= 2 -cfcaft-a^flsft* 

[0 0 9 6] ^tbfeSrJfi^teiirTfflV^Sr fc t>T*t§ 0 
*^^ffiV^;rL6(B-2) *»7^$^?m^ 

40 oTt>«fc<. *fc#PB 5 P2-2 7 6 8 0 7^«t?BI* 

Sjh/TV^-S J: 5 ft^^^^^^*tW ; #t!8T/l'^ ^ ^ 

[0 0 9 7] JifBtDj; 5ftT/W^ y ^ri^Wu ^fcfT 
lE<D<fc 5 ft^&f- J: o T«Jgrt- -5 r i ^> 0 
(1) »#7K^^Sft^*5v^«***Sr-&^r-r 

ftfity ^ ATk^ft if ©«^b**j«E««»*K. b 
y 7;p^;v7;v ^ ^ & A ft if co^T^ 5 ^ $ Mk&m 
50 ^^JpbTSiS^ii-6^-fe 0 



21 

(2) -<^if b/^>\ ;n^vvoc— tvk T b 7 t 

(3) 9 s * >\ ^-t?>\ h/^^tfojic^-ehyT 
[0 0 9 8] 3S*5ror;i/5/*t>tt, ^i^tM 

[0 0 9 9] T/V* J *^l/%m^fZ>m^^^t>ft%> 

lo i o o] rjne><D5^ FyrM^r/K^^A 

l\> ^WT/V ^ ~ ? Mt^m (B-2) ffi^T^V^ 

Mtvxte, so-V^ h/teis. ^wv, 

[0102] ^fc^aiM-cfflv^fetta^^-tf^*^ 
i /*$w*a i m^mnx i o %ht, b 

<tt5%£JLT, #i:»*L<tt2%HT"Cfc!), -O-if 
[0 10 3] r<D<t 5*t«7/V^!>^v'^ 

co'<>-tf^^*f-t*a*iin*tt. i o o * y y7j»m*<o 
ai ^ttat-stt^r^^^^A^^b'S** i o 

0m 1 (D^l/H^KMffiVfalk, »#T6 0tt6« 

&tbtcmfc%$&6 O'CtfXVifi/S 0m 1 £rfflV^T4[Hj 
SS*bfc«<D^jt**fc»«Ei-SA 1 J£^-<£>##* (x 
^y^r/t-) SrJB!I^i-*r fctcj: (x%) 0 

[0 10 4] *»M■t?fflv^6>i^S«tfl3»8^Jl^^b'S^6 



(12) #W9-4 12 5 2 
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Tj*#(B-3) i*>V^5) tLTtt, #5B¥1-50 19 
5 0 -S-^*, #H¥ 1-502036 #51^ 3 

- 1 7 9 0 0 5 3-179006 ^ 
«L #Hfi¥3-2 0 7 7 0 3-8^*. «W3-2 0 7 
7 0 4fM, US-5 4 7 7 1 8^«*^EfJ 

[0 10 5] ;K^8itTB, MJ7x^#ny, 
by^ ^-/W) tJ?13>\ hy^ (p- b V 

10 /w) *ny N by^ (o-hy/u) (3,5- 
vM^Vl^^rvi') by^ (^^^/i^cr^ 

m^/v) /Jft3^ N Mg C 1 2 , A 1 2 0 3 . S i 0 2 -A 1 2 
0 3 i?&#lf5 ^ ^ &o 

[0 10 6] -ftyftft^^LTd by^^^/l/^7 

— b, b yn-^f/VT^^'JAr b^3r^ (-^>-^:7 

^ b ^ ^^n^/W) sjfix— b> 

nir^-^Ay" b y (s<l/ ? 7 ;v$rn~7 b 

[0 10 7] X/lotf^l'fc&tiOk Ltlt, Kx^#9 

i-^;w^yf^^7^ t^n-7'f^7y^^'> 

(7,8-^*;w^yf^) K bVn-zf^/u 

ry^?^ (b y^^-f K9>f 

[0 10 8] 2a«_b»^t>-1i:"CffiV^5r. t 

fcT»#«o m&&mik^m [a] 

S*5^t-e* [B] iU, ±E©J:5ft«»(B-l) 
30 . (B-2) *fctt(B-3) STja^ip^r-C^V^r 4: t>"C* 

[0 10 9] &mwxm\<^bth% * ? v±>-&mmte, 

-hE<o±5ft*g^«fb^* [A] [B] 

S i i J: 9 mWt-TZ r i: 5 0 
[0 110] ^^n*^3R«a©lB»c«V^e>^S^?S 

^<>^>, ^^v. ^-^^v. ^-^^V, x^v, K 

40 V^>\ i/^n— ^r^V. ^f;Wn^y, 

[0 111] r^fe#rt^feftU«SrW»i-*fcBRb 
m»&M1k&m [A] tt. »10- 8 -l o-^yv/ 
y ^ b/i- L < tt 1 0- 7 — 5 x i O 2 ^- 

50 [0 112] [B] i: LT(B-l) *5±V/*fett(B 
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-2) &m^t>th&m&iz\^ w»&m\&m [a] com 
&&mfc*trs&& [b] ^(DT/u^-v^tDm^kt 

(Al/IMI) illtl 0-1 0 0 0 0ff*L< 

te2 o — 5 0 0 0<oS"T*/Bi^fb;frSo :©«7;v^ 
£ -Mb-g* CB-1) 4: mmT/V $ ~ # ***->ffc<&* (B- 
2) t^WfflS*t5fc#fctt. (B-l) ^©T/V^!)A 
JS^- (Al-1) t(B-2) *<r>TA'*^V±>mrf- (A 1-2) 
^JDS'fJt (Al-l/Al-2) dSO. 0 2 — 3 SfclMO. 0 
5 — 1. 5 fc)&5*t?fflv^C>*i,5^4:35SS*bV\ 
10 113] [B] J:tt(B-3) dMiv^frS 

m&£tmik&m ca] tj«^CB-3) t©*/v 

it ( [A] /(B-3) ) tt. ii«0. 0 1-1 0»^b< 
ttO. l-5<DST^V^tl,S 0 
[0 114] l^SfTMLtt 

^#>^ i^tch (D&m^t^mn b-c t> <t i \, 

mL<[i~20-1 20 < C(Z)lST\ 1^-5 0B# 
K#*b< te5^-2 5«?IfflS6ftt$ii:Sr.^3&s-e*So 

[0 115] ^Wefflv^feJxS^^P-fe^ftfcaSEtt, 
-b«U*# [A] *5J:t5 [B] co/>/^< ifcvvTttitoMK 

[0 1163 rcDfifrte, SW-efcottfflfift 

V->\ l-zfT>, 4-^ f f >4 if 2 

-1 4(Da-^-W7^y§ri^^ LT^RSixS 

[0 117] *fc*«M"CfflV^e>i^Sp«^^^^*ft6^SE 

So 

[0 118] fc*5*»W-CWu o 

m&{cmm?m<D)&^ itb£&mh3t&kvx<D&& 

[oii93 ^wcfflv^tts^y^prtrv^fi. _h 
W^SfJlB^M^k^^SJ: (#) fi-^S^trS^fcfc: 

[01203 a^^^m^. mwim&tet*<Dmtem<fr 



(13) 12 5 2 
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So 

[0121] m^mmm^m^x v mm-r^max. 
-s o — i o o < c»*b<tto — 9 o'tuoaar?. 

< 2 0 - 2 0 0 tOiaT*ff^ 5 ^ ^ LV\ m 

^^nrnm^m^x^mm-r^m^n, 0-12 o*c» 

10 *L<tt2 0-1 0 0 < C©ifi-C, OOkg/cm 
2 0* b < fcfcS-ff- 5 0 kg/cm 2 Off^Trfr^ 0^b 
J&sa*bV\, 

[0122] ekh*;, ¥mf&Zs xtafeSovvf 

So #e>*b*3Ky^ptrv><o^»tt H fl^suc** 

Sr#4S*S*N fcSV^ttfi^aS, fi^JEASr^bS 
i§;S r £ (C J: o T|Sffl5-r S r £ So 

[01233 ^yyp^vy^tt 

«9^^tbS^ x rco^F^ti. #y ^nfcfvv^ 
[0 12 4] ro«t5&ffi©^iLm tfi£xf«£ 

30 [0 1 2 53 fcbTCii, &MtiL&bl,xm'&&frZ>&& 
#J i bTtt\ 2, 6-^-1-^^-4-^ ^/w^ m y — 

(BHT) JfcifO^bBSJh^J, ^h^^r^ [^^V>-3 
-(3,5-^-1-^^/^-4- t Kp^V7x^;V) ^Pt°^ 
M /3- (3, 5-^-1-^/^-4- 1 Kp^ 

If 5 K tf ^ [^^-/V-3- (3, 5-^-1-^^-4- 1 KP*i/ 
^zn^/V) T'pm-h, Irganox 1010 K 
^^y— /^^kKlh^J : ^nU) ftifo^^y— /W£ 

40 1, 2- 1 Knari/^^T V ^WtX/Uisp if (Dmiti 

wt&m&. ^ytjw^fTwf, ^y-fey^ 
*v h— /why ^f7i/- hJfe4f<o#ffir/w=— /H§gjs# 

;b-#T^S r t fcT*# So 

[0126] *fcv-y#, -Jr-f*±. T/W^^, IMb^ 
50 K7v^ b N f^^v^y 



(14) 



«pBB 5 F9-4 12 5 2 
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[0127] /jfy/Ptvyti^fti^ifi 

[0 12 8] r©J:5*^r«iai6ft«i:b"Ctt, fei: x 

/^t^V Kft if b y/^t^rV KS. 1, l~tf * 

^■/W*— ^3rv") ^^^ftiftfV^— ^3rv^^ — 

* V h\ 2, 5-v^ ?vW^3rf- V-2, Kp^V/n'- 
h\ l t l,3,3-fh7^f/V^t KD/^^r 
->Kftif<£>t Kn/^#VKI, i?-t-X9vW*— 
^>K, 2,5-^^^/^-2,5-^ (t-^f/W^t^^) 

(pSo p R ^S :/^^>y2 5B) , 2,5-v^^ 
/V-2,5-& (t-^f;W^t^rV) ^3rV^-3ftif<Z>i* 

/w*— a-* v Kft xwjTis/ust—ttis vm, t- 

K 2,5-^^^-2,5- v> (^O-^-f/W^—^^r 

[0129] r<aj:5ft#«ffl^fc»Bu #y^ntru 

>10 Ofi*aUC*fLT, ii»0. 0 1 — 0 

tL<fio.05-o. sfiiffitoi-cfllv^r 

[0 13 0] ^wfc«s*y^uifw>'»i^Fii«tt. 

.hlBcoj; 5ft^y Xptfi^fcSVMSiMSfcj; Uffitj* 
^SrJn<:fc#y^i3trv^ilW!i*Sr, tt*4*5eq<Di»#* 

[0 13 1] i|f**tti:Lttt, ttsttfofejfe, a3&fcfe 
ft, «M«iA&. ^/^3^i»*ftft4ffr*«f5rk 

v\, r<o«itt*S*«fe"ett, ^y^Pb°i/^ (* ferae/* 

ff4l<ttl 80-2 6 OtOfflAfcJWjRbTJSiMfcffi 
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X/^Sftffl-CtSdS, L/DCOffi^l 0/0. 5-6 0 
/ 3 mmn&(D J yOPj&S#* L V \ * fc / <Dffim 
<Dft LWLaSftB:, iififttO. 0 1-10 Om/min, »* 
U< 0. 0 5 — 1 0m/ming^-Cfc6o _LfE<DJ;5ft5i 

ft-cjf b tti s ttfc* y 7 9 ;* > b com # ft 9 3ft£tt. 

iiflff W: 10 — 10000 m/min , L < i* 1 0 0 — 
50 0 0m/minTfc5o t£o T / X/l^> Jf Uttl 

-<Ol5«)jS#ffif*ttI«tt 1 0-1 0000, »*b< 

io rai o o — 5 o o otfc^o 

[0 13 2] ^icoj: ?{^m&~tZ>^t\^£Vnhfrfc)& 

ft if * a »fc i-4«*aaxs^*5*t sfttasrJfii-r. t a* 

[0 13 3] JifBOj; 5(-#fettfe^-f 9^ >- Mi, t£ 
— *-K«»ftif^J:9V-htt^»j«Stu, ^ 
[0 13 4] 1tkiLtifSmmVt<o^V yptfi/y« 

<t< . *fc«w«tt<o*y^otrw^fc*«> 

») • 

[0 13 5] *fc#»!im*. ^y^ntVy^f 

30 B#**s 1 0 - 1 0 0 g /m 2 Sft»* L<ttl5- 
5 0 g/m 2 -efcSnidsa^bVS 
[0 13 6] 

«u wsco^yxotri^v^&^SivTaso. 

ft<, /l-^4(- > K^^TV^S 0 
[0 13 7] r<OJ;5ft**Kfc«5sify>^atri^vJB 

^asBWftifoa****-. »8»#fcif<Dxs» 

40 =^^«ftif<OBffl*«ffl3*»c0a(c*iJffli-ar.4:dS 
[0 13 8] 

**Mttr^feiiifewcias*^4fc^-ettftv\ 

[0 13 9] ft^K*ffl#(-*5V^T, ^y^ntV^ 

[0 14 0] [5H^*5Mfr (Mw/Mn) ] 
(Mw/Mn) tt, 5 y ^TthKGPC- 1 5 0 C £r/B 
50 V\ WTOJ: 5^UTaaSbfc 0 
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[0 14 1] ^1^77^(1 TSK GNH HTtfc 
9, *5AD->fXttfifi7 2mm, f J 6 0 Ommtfc 
9, ^7Alft|j;14 0t:tU »»*B(Jitto-^^aa 
-<^if^ Ofb#*raiX3» isitfflMfclSJhffJirbrBH 
T («HMgi&) 0. 0 2 5ii%^fflV\ 1. Oml/ 

wwaatto. is*%£ u wsaA 

0 0 0*3j;tfMw>4 x 1 0 6 dov^tejgy— *fct8£: 
1 0 0 0<Mw<4 x 1 0 6 ICOV^Tft^V'S'V 

[0 14 2] [b-hv— /Mfi 110cmXS5cm 

[0 14 3] :(Diti8^;W^tt5mmi|], 

Bl.0f)>tLfe, rcoi; hy-/H/c^ 
Sr. 3liSMa^-^l 0 0mm. 9I3R%£3 
0 0mm/^-egiKW*bT, fc— hv— ^3fi«SrWflfi 

[0 14 4] [-<^^#«] ^h^y^ttRKES- 

7 ohwwt 1 ^^— Srfflv^r, «s*^efeti[i: (mi 

U) i^J:9^y^r*SrWflBbfco 3Mt^£VM3:^ 
[0145] 

^U^r— U—yiC^ »SLfcn-^fy7 5 0ml 

^rWU 6 0t(C*ofc«pjS"C^^T/V5 y*^r* 
V£A HfClfLTO. 2 5 y^-/K rac-v^?VV 

^yi/yt^ {i- (2-y ?vwf ^-r^/v) } ^3^5? 

^^ny KSrZ rSfCMLTO. 0 0 2 $ V ^-/W 
#P;L, fc°W>JE7kg/cm 2 G tLTTOlCtlffl 

#e>tLfc*y^titfw> (i) tti8g-e*>9, m&m 

ffij:9 000gPP/^ V^/UZ r, MFRtt3 3g/ 
10#-T»*>ofc e 

[0 14 6] 

[»ifir«2] 

**XZ> h;ny»S (Al ; 1 . 5 2 ^/W/ U 3> b 
/V. C H,/ A 1 */Wfc ; 2.1 2) 8 0 0ml £r^A b 

[0 14 7] 79^=»rt<OSaeS:3 7 — 4 Ot, fWl 



(15) #i¥9-4 12 5 2 
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8^2 7-2 8.510"^ 3 0mmHg|:T4H« 

fcafe<0^^-/WT/U5 y ^r-^^5 3. 6 gflSJSofco - 
O@f*:^<oy ^yWT/V^ /^rl^fc b/W3c^6 5 0ml 

5 / ^rf-^/ h/l^V^tf, A 1 1.32 *W 

/y y b/Kz>«fe3SM**— »*R-e*>9. ch 3 /ai 

it (^vWt) ttl.5 4t?*ofe„ 
[0 14 8] ^HcS*flMkb&4 0 0ml OR*#tC 
10 2 0 0t-e4«IUr>y^ (Sif^^ttS 
F-948) lOgSi^h^yisOmlSrgAU * 

/ * ^ h ;vx zsfgfo %T/U*~V A JR^- tC&JP b T 

6 7$ y^i*»I«T-?6 O^ttTjBTLfco #C 

yiSOml -C3[3i5fci£U 5 0ml fc/jrS 

20 {C^fbT A 1 £5. 5 $ y (a-D 

[0149] %&^mmm&^K.2 oomi 

tc, ±|ET*fcH#/*# (a-1) $rAH^SSU 
9 $ y ^/K h/l^>i-^^b#:rac-^ f/UVy 
tr* {1- (2-^f;w4-7x^;Kyf^) } vvi^ 
= KSrZ rS^ftlttO. 0 3 $ y ^ 

/istozLSftmMnVfCo ^V^T*n^tyi 0 0m 1 Sr 

jp^l. hy>f y^f/vr/v^-^Aji. 5$ y^e/wjp 

*T5#IHIii#Lfc«, ^n^v^tf;* (1.6y^h 
30 ;i//hr) £*2B#M. 2 Ot^jffifflS*. /ntWO 

oTSt9E&t. ^fyi 5 Oml -C3EH5fcj£U n-^r 
*>"t?HBBLfc. HfrftWKl g^fcO*y 

k°v>-3 g Sr*U v?;^3^i>a^0.009 6 ^ 
y^e/K T/V^^A^M. 7 8 y^as^fcg 

#mmst& (b-i) «r#fc 0 Busjst»xxm» 

[0150] trix^jfea>a- 
40 3fi^»^*«*bfc2 y y y>v(DJr—y? u—-?\z.^ 7 
Ptfi/y4 0 0 g, wyioy^ h;^ft^ 5 
ott^itr hy>r y^^T^^^^^i. 0 $ y 

*/V*±WJilBl?»fenfcH#»«&«^ (b-1) trv^/w 
^^^^^br, 0. 0 0 0 5 $ y ^A-JPX, 6 0tT* 

1 mmm&frrt^tc 0 

[0 15 1] tfetlWy/ntVyd 12 3.4g 
■Cfc!), I^ffitt(t2400 g/gl!il, 2 4 7kg- 
^y /mmo 1 - Z r • h r "C*> 0 > ^^l^V^^ 

50 %, MFR^1.0 5g/10^ iM!3 1t, 



(16) 



*|#M¥9-4 12 5 2 
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^0.4 0 g/c m 3 "CfcoTcio 

IMWc^y/Plfvyi 0 OSJrfBfcBHT 

95, Irganox 1010 0. 1 MfiSP, XrTy^/^ 
?A0. llta, *5<ti;>'^*Vy2 5B 0.0 7 

u ^^^5**-T»a^bfc«, 20 

[0 15 3] 
[»^!l3] 
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a5#fca*ft*Lfc 2 0 0ml <DSJCK«^. Stitffil 2 "C 
#fcffl#«^ (a-1) ^Alig^(Cft|lLt9^y^ 
h/^>{zmm\^tcxac--J^^/^V {1- 

^->^n!) KSrZ rjg^(C^»bT0. 0 3^^ 

^an£5#M»#ufc 0 ft^-en-^tyioomi^ 
Jp*., by-r y^/vr/w^^!>^^i. 5 ^ y^e/wjp 

*T5#IH*#b;fc«, /ntvy^ (1.6yyh 
oTgl*9^t. ^f^l 5 0ml T*3[H]gfc#U n-f* 

^y-csistto BttftUKi gat9#y 

y^/K T/w^ — ^AdM. 8 2 5 y ^/WfifS^tufcH 

(b-2) *4»fc 0 

[0154] /Pt^vyM^ 

u \?Ul/4 0 0 g. ^^l/>6 y $> b/^£rf£jA^ 50 

ti^#iLT hy>ry^/v7;u5^!?Ai. o 5 y^e 

/Kfc<fct5H#M^i&# (b-2) Sri?;P3^«>Aktt, 
0. 0 0 0 5 5 y ^t/UMtL. 6 0tT + 1 P#Wm^^tTo 

fco 

[0155] iw^y^ptvyii 143g-efc 

^iMtt!1:2 7 00 g/g« 2 8 6 kg-#y 
/mmo l-Zr • h r ^l^^^^^M 
tt5. 0^e/W%, n-^^pT^^S^O. 4 8fifi%. 
MFR^2.0g/10^ 1^12 9^ *«fij&S0. 
4 2 g/c m 3 -Cfcofco 
[0 15 6] SMMrt6fcJ:Sg'tt 

sjfy^atrw^ (3) £#fc 0 
[0 15 7] 
[«ifeM4] 



2E#fcffilf«*bfc2 0 0 m 1 (DfcJ&mK, f51E<£>@#: 
(a-1) S:AlJg^ilLt9^y^;K h/V^ 
V^8»bfcrac-^^/W>y Ix^lf^ {1- (2-^/V* 



*-4, 5-' <>y^ z/7*=.;h>) } i//\s=i~$J*l??v}) K£r 
Z rKlcifltO. 0 3 5 })*r;uMx.5ftmMft^ 
fee 0 0m 1 SriPx., MJ>fy^ 

5 5 y^/V-iP^TS^IffllRj^L-fc 
«K ^ntrvv-tf;* (1. 6 y 2X h/l^/h r) £ 2 

fco ±S^®«^t^ VT- V a y IC J; o ^ t , 

— ^mj-^i 5 0m 1 -c3iHiiSfci£u n-f*y-e»»»i/ 

fc. l*««lgafcD#y^Pf^3g 
10 §r*U ^l/nnjr^O. 0 0 9 1 5 y^/K T/W5 

^*a#5. 015 y^fiWrStLfcH^ftfeii^ (b- 

3) *#fc 0 

[0 1 5 8 ] yv^u^jtm^ 

3fc#fc:**1Ilftb&2 y y YfVCD^- h? ^fc. ^ 
ntvy4 0 0 g, x^i/y2y5/b;^ftii^ 50 
tWIlt by^y^f/uT/v^^^Al. 0 5 y 
/i^i3J:tfH#*fefflWt^ (b-3) ^^^^Aat, 

0. 0 0 0 5 5 y^e/wjpx., eot-ei^i^ffo 

20 [0 1 5 91 1 0 4.9 g^yT p ntVy«ff>ti 
fc 0 I^y 7 p at°yyOMFRfj;2. 0 5 g/10^, 

0^/^%-Cfeofco 
[0 16 01 »MMM6K:J:&aEtt 

^y/ntvy (4) 

[0161] 

[HSS^Jl-4] ±Eo«t ^^^^a-fe^ttjBtSrffiv^ 

30 «Jfi«l©t>«» J?a«-e»»fflttLfc«, 0.6 

0, 1 1 4 l?L<Oit6*P^fe^?L*>fc9fe^O. 6 g 

2 0 g/m 2 (O^RHW&SrlBJicbfco 3B*Sr* 1 »c«"*- 0 
[0 16 2] 

[JtlftW 1 1 HfMK^* ^«fcttWi»*fliv^T»JfiSixfc 
^y/nt°yy (^w^i^So. 3 8^e/w%, M 

FR=3 4g/10^ ^S^MS (Mw/Mn) =2. 
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